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DETAILED ACTION 

Continued Examination Under 37 CFR 1. 1 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
December 21, 2010 has been entered. 

2. This Office action is in response to the amendment filed December 21 , 201 0, 
which amends claims 29-31 , 51 , and 52, cancels claims 1 0, 1 1 , 32, 49, and 53, and 
adds claims 55-60. Claims 29-31 , 33, 50-52, and 55-60 are pending. 



Response to Amendment 

3. The applicant's cancellation of the claims, filed December 21 , 201 0, has caused 
the withdrawal of the rejection of claim 49 under 35 U.S.C. 112, first paragraph, as set 
forth in the Office action mailed September 21, 2010. 

4. The applicant's cancellation of the claims, filed December 21 , 201 0, has caused 
the withdrawal of the rejection of claims, 1 0, 1 1 , 32, and 49 under 35 U.S.C. 1 1 2, 
second paragraph, as set forth in the Office action mailed September 21 , 2010. 

5. Applicant's amendment of claims and cancellation of the claims, filed December 
21 , 201 0, has caused the withdrawal of the rejection of claims 10,11, 29-33, and 49-53 
under 35 U.S.C. 103(a) as being unpatentable Liu et al. (Synthetic Metals 2004, 146, 
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85-89) in view of Hosokawa (US 6,660,410) and Thomson et al. (US 6,242,1 1 5) as set 
forth in the Office action mailed September 21 , 201 0. 

Response to Arguments 

6. Applicant's arguments with respect to claims 29-31 , 33, and 50-52 have been 
considered but are moot in view of the new ground(s) of rejection. 

Information Disclosure Statement 

7. The information disclosure statement filed December 21 , 201 0 fails to comply 
with 37 CFR 1 .98(a)(2), which requires a legible copy of each cited foreign patent 
document; each non-patent literature publication or that portion which caused it to be 
listed; and all other information or that portion which caused it to be listed. It has been 
placed in the application file, but the information referred to therein has not been 
considered. 

8. There is no copy for cited foreign patent document JP 20-265773. 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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1 0. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 1 48 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

1 1 . Claims 29-31 , 33, 50-52, and 55-60 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Raychaudhuri et al. (US 2004/0222737) (hereafter "Raychaudhuri") 

in view of Liu et al. (Synthetic Metals 2004, 146, 85-89) (hereafter "Liu"), Hosokawa (US 
6,660,41 0) (hereafter "Hosokawa"), and Thomas et al. (Journal of the American 
Chemical Society, year 2001 , volume 123, pages 9404-941 1) (hereafter "Thomas"). 

1 2. Regarding claims 29-31 , 50-52, and 55-60, Raychaudhuri teaches a light emitting 
device comprising a light emitting element comprising an anode, a hole injecting layer 
over and in contact with the anode, a hole transporting layer over the hole injecting 
layer, a light emitting layer over and in contact with the hole transporting layer, and a 
cathode of the light emitting layer (Fig. 1 paragraph [0028]). Raychaudhuri teaches the 
hole injecting layer can be composed of MoO x (paragraph [0031]). Raychaudhuri 
teaches the hole transporting layer can be composed of any type of hole transporting 
material known in the art, including amine containing compounds (paragraph [0033]). 
Raychaudhuri teaches the light emitting layer can be composed of a host material and a 
dopant (paragraph [0080]). Raychaudhuri teaches the host material can be a variety of 
different materials, including anthracene compounds (paragraphs [0080]-[0106]). 
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Raychaudhuri teaches the dopant can be a phosphorescent dopant (paragraph [01 13], 
compounds L45 and L48). 

1 3. Raychaudhuri does not specifically teach where either the hole transporting layer 
or the light emitting layer is composed of a carbazole compound the meets applicant's 
formula (1). 



14. Liu teaches a carbazole compound with the following structure, ^ 
(DECMA, page 86 right column), which reads on applicant's formula (1 ), where R 12 and 
R 14 are hydrogen and Ar 11 is m-tolyl. Liu teaches that these carbazoles can be used in 
light emitting elements and can be found in either the hole injecting-transporting layer, 
which is in contact with the anode and is between the anode and the light emitting layer, 
or in the light emitting layer and emits blue light (page 87 right column first paragraph 
under heading 3.2 Optical properties of DECMA and page 88 Fig. 4 (A), left column all 
paragraphs under heading 3.3 EL performances of DECMA-based OLEDs). 

1 5. Hosokawa teaches carbazole derivatives that can be used for light emitting 
devices wherein the N position of the carbazole contains an aryl group and teaches 
phenyl, naphthyl, anthranyl, phenanthryl, pyrenyl, biphenyl, and triphenyl as some of the 
preferred aryl groups (column 2 lines 56-67, column 3 lines 1-29, and column 7 lines 39- 
45, compounds (7)-(24)). Hosokawa teaches that changing the substituent attached to 
the carbazole group changes the glass transition of the material and that the glass 
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transition should be between 1 10 °C and 170 °C (column 6 lines 33-51). Hosokawa 
teaches that materials having a glass transition higher than 1 10 °C have a practical life 
span and a superior heat-resistance (column 29 lines 46-54). Hosokawa further 
teaches the carbazole compounds can be used as host materials for phosphorescent 
dopants in light emitting device (column 1 lines 14-67 and column 2 lines 1-33). 
Hosokawa teaches the by using the carbazole compounds has host material the 
luminescence efficiency of the light emitting device can be increased (column 2 lines 
10-20). 

1 6. Thomas teaches a light emitting element comprising a carbazole compound 
(abstract). Thomas teaches the carbazole compounds can be used in either the hole 
transporting layer or the light emitting layer and contains both light emitting properties 
and hole transporting properties (page 9404 right compound paragraph at beginning of 
column). Thomas further teaches that when the N position on a carbazole group is 
changed from an alkyl group to an aryl group, when can change the HOMO and LUMO 
values of the compounds (page 9407 Table 1 compounds 9 and 10 and 1 1 and 12). 
Thomas teaches that one can increase the HOMO value by making the group attached 
to the N position on the carbazole an aryl group (page 9407 Table 1). 

1 7. Given the teaching of Liu, Hosokawa, and Thomas it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the 
carbazole derivative of Liu so the N positions of the carbazoles contained an aryl group 
having 6 to 25 carbon atoms, such as phenyl, naphthyl, anthranyl, phenanthryl, pyrenyl, 
biphenyl, or triphenyl, and where each aryl group attached to each carbazole group was 
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different, and use the carbazole compounds as a host material for a phosphorescent as 
in the light emitting layer of the light emitting device. The motivation would have been to 
increase the glass transition temperature of the material and therefore increasing the 
stability of the material. Furthermore, changing the group from an alkyl group to an aryl 
group would increase the HOMO value of the compound and changing the transporting 
properties of the material. 

1 8. Further, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to substitute either the hole transporting material or the host 
material of the light emitting material of Raychaudhuri with the modified carbazole of Liu 
in view of Hosokawa and Thomas. Raychaudhuri teaches that the materials used for 
either the hole transporting layer or the host material for the light emitting layer can be a 
variety of compounds and does not limit the type of material that can be and Liu and 
Thomas specifically teach that carbazoles can be used as hole transporting materials 
and Hosokawa specifically teaches carbazoles can be used as host materials in the 
light emitting layer for phosphorescent dopants. The substitutions would have been one 
known hole transporting material for another known hole transporting material or one 
known host material for a phosphorescent dopant for another host material for a 
phosphorescent dopant and would lead to the predictable results of using carbazole 
compounds as either hole transporting materials or host materials for phosphorescent 
compounds in light emitting elements. 
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1 9. Regarding claim 33, Raychaudhuri teaches the light emitting elements can be 
used in display devices and the display device inherently emits lights, which makes it a 
light system (paragraph [0027]). 

Conclusion 

20. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew K. Bohaty whose telephone number is 
(571)270-1 148. The examiner can normally be reached on Monday through Thursday 
7:30 am to 5:00 pm EST and every other Friday from 7:30 am to 4 pm EST. 

21 . If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, D. Lawrence Tarazano can be reached on (571)272-1515. The fax phone 
number for the organization where this application or proceeding is assigned is 571 - 
273-8300. 

22. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571 -272-1 000. 
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